The population of taste bud cells is heterogeneous and includes rounded basal cells, which are progenitors for chemosensory cells, and spindle-like taste cells of three types (type I − type III) that serve the chemosensory function. It has been shown recently that: (i) ATP is the afferent neurotransmitter in the mammalian taste bud, secretion of which finalizes taste transduction [1]; (ii) taste cells of type II release ATP on their stimulation [2, 3] .
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Here we studied ATP release from individual mouse taste cells using a cellular ATP-biosensor. To be triggered by cell depolarization, ATP release did not require an increase in intracellular Ca 2+ due to either Ca 2+ entry or Ca 2+ release, thus arguing against exocytosis as a mechanism predominantly mediating ATP transport across the plasma membrane. Given that cells can alternatively release ATP via ion channels, we aimed to identify and to examine ATP-permeable channels operating in taste cells. The inhibitory analysis of ion currents and ATP secretion suggested that in taste cells, ATP-permeable channels are most likely hemichannels formed by connexins, channel proteins known to mediate gap junction, and/or structurally related pannexins with still debatable cellular functions.
We particularly demonstrated that ATP permeates through ion channels, which transport a voltage-gated (VG) outward current in type II cells, and that there is strong correlation between magnitude of this current and intensity of ATP secretion. These findings suggested that slowly deactivating channels mediating the VG outward current in type II cells also serve as the main conduit of ATP secretion. To verify this pathway, a dependence of ATP release on membrane voltage was studied with different protocols of electrical stimulation of type II cells. The protocols were designed based on predictions of a mathematical model of depolarization-driven electrodiffusion of ATP through a cellular membrane, the process originating transient ATP efflux. Consistently with computer simulations, in experiment, ATP efflux magnitude exhibited bell-like and Langmuir-like dependencies on membrane voltage at relatively short and prolonged electrical stimulations, respectively. Taken together, our theoretical and experimental findings strongly support the idea that slowly deactivating ATP-permeable channels are responsible for the voltage-driven ATP secretion in taste cells of type II. Taking into account that pannexin hemichannels deactivate rapidly, while connexins form slowly deactivating channels, the last are most likely to be the voltage-dependent ATP-permeable channels, which provide the main pathway for stimulus-driven secretion of ATP in taste cells. 
